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kinetic constants for, 126-127 
limiting rate constant for, 127 
long-chain, 97-98 
Michaelis constants for, 127 
and nucleophile-glyoxylate adducts, 99— 
100 
and oxalyl thioesters, 124-125, 128 
presence of, 86-87 
short-chain, 97 
specificity for thiol products, 124 
substrate requirements for, 99-101 
and thiol-carbonyl adducts, 123 
and thiol-glyoxylate adducts, 122, 124, 
128 
turnover number of, 127 
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See also Glycolate oxidase 
4-Hydroxyalkenals, 377 
Hydroxybutyrate, 126-127 
Hydroxylamine, 125-126 
4-Hydroxynon-2-enal, 388 
Hypercapnia, 301-302 
Hyperglycemia, 156 
Hyperoxaluria, 151 
Hypoglycemia, 144, 155 
Hypolipidemic drugs, 88-89, 93 
Hyponitrite, 276 


Iminodiacetate, 115 
Immobilization: 
and allosteric mechanisms, 210-212 
approaches to, 181-182 
and conformation of enzymes, 183-185, 
206 
definitions of, 180-181 
drawbacks of, 182-183, 215 
and folding of proteins, 215 
of inactive protyrosinase, 210 
and kinetic cooperativity, 211 
methods of, 186-187 
models: 
of bienzyme system, 226-227 
first, 225-226 
of mechanochemical phenomena, 
229-232 
of multienzyme system, 227-228 


proteases stabilized by, 216 

and protein-protein interactions, 183, 
216-217 

and proteins, 183-185 

and refolding of proteins, 212-216 

and regulation of enzymatic activity, 
229 


of trypsin, 204, 209 
See also Immobilized enzymes 
Immobilized enzymes: 
application of, 180 
and crosslinking, bifunctional, 233-234 
definition of, 180-183 











Immobilized enzymes (Continued) 

and denaturation: 
protease preparation, 216 
protein-protein interactions, 216-217 
reactivation of enzymes, 217-219 
stabilization of enzymes, 217-219 

and electron microscopy, 233-234 

enzymatic reactions of: 
conformational, 204—209 
protein-protein interactions, 209-210 
sorption, biospecific, 209 

and kinetic cooperativity, 210-212 

and ligands, 204-205 


regulation of enzymatic activity, 232- 
233 


in membrane systems, 219-225 
in multienzyme systems, 225-228 
preparations of, 183 
properties of, conformational, 183-185 
and protein structure: 
quaternary, 187-195 
and solid supports, 196-204 
tertiary, 186-187 
and refolding of proteins, 212-216 
regulation of activity of, 232-233 
Inactive protyrosinase, 210 
Indole-3-acetate, 23-24 
Insulin: 
and coenzyme A, 155-156 
effects of: 
and D-amino acid oxidase inhibitors, 
I44 
and cysteamine metabolism, 155-158 


D-amino acid oxidase reactions, 146— 
147 

cysteamine metabolism, 153-158 

glyoxylate metabolism, 148-152 

insulin stimulated NADPH oxidase, 


negative effect of, 158-159 
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growth factors of, 162-164 


mechanism of action of, 159-162 


messenger system for, 87, 145 
molecular metabolism of, 87 
and phosphorylation, 159 
Ionization constants, 109-110 
Isoelectric focusing, 375 
Isoenzymes of GSH transferase: 
characterization of: 
acidic human, 373 
basic human, 372 
description of, 363, 369 
microsomal rat, 372 


near-neutral human, 372-373 


rat 1-1, 369 

rat 1-2, 370 

rat 2-2, 369-370 

rat 3-3, 370 

rat 3-4, 371 

rat 4-4, 370-371 

rat 5-5, 371 

rat 6-6, 371 
nomenclature of, 360—363 
occurrence of, 360 
purification of, 373-375 
tissue distribution of, 388 

Isotopic fractionation, 261 


a-Ketoglutarate dehydrogenase, 157 


Kinetic cooperativity, 210-212 
Kininase-I, 5 

Kininase-II, 5 

Krebs cycle, 228 


L-["NJLeucine, 327-329 
Leukotrienes, 377—378 

Light, 232 

Lineweaver-Burk plot, 117-118 
Lipid peroxidation, 377 
Lipoate, 98 

Lipolysis, 144 

Lisinopril, 9-10, 35 

Lysine analog, 35 

Lysines, 18 


Macromolecules, 158-159 
Mammalian peroxisomes, 87-89 
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Mass spectrometry, 259 
Mast cell chymase, 4 
Mechanochemical systems, 229-232 
Membrane systems: 
active transport in, 224-225 
diffusional limitations of, 222-224 
immobilized models in, 219 
kinetic properties in, 221-222 
microenvironmental effects on, 219-221 
Mercaptoacylamino acids, 30-31 
Mercaptoalkanyl amino acids, 30 
Mercaptopropanoyl-L-tryptophan, 31 
Mercapturate, 358 
Mercapturic acid, 358, 376 
Meso-tartrate, 116, 121 
Metabolism: 
glyoxylate, 148-152 
inhibitors of, 163 
L-nitrogen-13 amino acids: 
and amino-oxyacetate, 326-328 
and arteriovenous differences, 334- 
336 
characteristics of, in dogs, 325-326 
and L-glutamate, 331-333 
myocardial accumulation, 323-325 
in pancteas, 328 
in salivary glands, 328-329 
and tumor uptake studies, 329-331 
and L-valine, 333-334 
nitrogen-13 ammonia: 
and blood flow, 292-294 
compartmentation of, 296-299 
entry of, into brain, 295-296 
and hypercapnia, 301 
results of, in brain, 290-292 
routes of, 299-301 
nitrogen-13 nitrate: 
and cancer, 279 
in intestines, 281-284 
and stomach, 279-281 
and urinary nitrate, 282 
nitrogen-13 nitrite: 
and cancer, 279 
in intestines, 281-284 
in stomach, 279-281 
and urinary nitrate, 282 


Metalloenzymes, 135-137 
Methyl, 29-30 
Methylation, 358 
2-Methylglutarylproline, 32-33, 40 
Methylsulfinyl, 358 
Methylsulfonyl, 358 
2-Methylthiazoline, 131 
Methylthio derivative, 358 
Michaelis complex, 71, 73 
Michaelis constant: 
for D-amino acid oxidase, 108, 111 
for D-aspartate oxidase, 119-120 
for L-a-hydroxy acid oxidase, 127 
for O,, 107-108 
for D,L-thiazolidine-2-carboxylate, 111 
Microperoxisomes, 87-89 
Monomer, 196-201 
mRNA, 13, 400, 405 





Mutagenic arene para 370-371 


NADPH oxidase, 147-148 
NH, 32-33, 40-41, 43 
Nicotinate, 147 

Nicotinic acid, 162 

Nitrate assimilation, 270-271 
Nitrate dissimilation, 271-273 


in tracer work, early, 252-253 

See also Nitrogen-13 labeled compounds 
Nitrogen-13 ammonia: 

assimilation in plants and 
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Nitrogen-13 ammonia (Continued) 
in liver studies, 302-310 
in other organ and tissue studies, 314— 
319 
results of, in brain, 290-292 
in tumor studies, 313-314 
in murine tumor, 331-332 
synthesis, 285-287 
See also Brain ammonia extraction; 
L-Nitrogen-13 glutamate, 323-326 
Nitrogen-13 labeled amines, 340 
Nitrogen-13 labeled L-amino acids: 
metabolism of, in mammals: 
and amino acids, 328-329 
and AOA, 326-328 
and arteriovenous differences, 334— 
336 
and carbon-14 concentrations, 333 
and distribution measurement, 333-— 
335 
and L-glutamate, 331-333 
and L-leucine, 327—329 
and tumor uptake studies, 329-331 
and L-valine, 327-328 
synthesis, 319-323 
Nitrogen-13 labeled compounds: 
L-amino acids: 
metabolism of, in mammals, 323-336 
synthesis, 319-323 
cautions about, 262 
nitrogen-13 ammonia: 
assimilation in plants and 
microorganisms, 287-289 
and blood flow, 292-294 
entry of, in brain, 295—296 
in heart studies, 302-310 
in liver studies, 310-313 
metabolism of, in brain, 296—302 
metabolism of, in mammals, 289-290 
in other organ and tissue studies, 314— 
319 
results of, in brain, 290-292 
synthesis, 285-287 
in tumor studies, 313-314 
nitrogen-13 N,: 
in blue-green algae, 264—267 
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in soybean nodules, 267-268 
synthesis, 262, 264 
nitrogen-13 nitrate: 
assimilation in plants and 
microorganisms, 270-271 
in denitrification studies, 273-279 
dissimilation reactions, 271-273 
metabolism of, in mammals, 279-284 
synthesis, 268-270 
nitrogen-13 nitrite: 
in denitrification studies, 273-279 
metabolism of, in mammals, 279- 
284 
synthesis, 268-270 
nitrogen-13 NO,, 284-285 
nitrogen-13 N,O, 284-285 
N-nitroso compounds, 336—340 
other, 340-341 
synthesis, 262-263 
Nitrogen-13 labeled gases, 259 
Nitrogen-13 labeled glutamine, 270 
Nitrogen-13 labeled hydroxylamine, 340— 
341 
Nitrogen-13 labeled N-nitroso compounds, 
336-340 
Nitrogen-13 N,; 
in blue-green algae, 264-267 
in soybean nodules, 267—268 
synthesis, 262, 264 
Nitrogen-13 nitrate: 
assimilation in plants and 
microorganisms, 270-271 
in denitrification studies, 273-279 
dissimilation reactions, 271-273 
metabolism of, in mammals, 279-284 
synthesis, 268-270 
Nitrogen-13 nitrite: 
in denitrification studies, 273-279 
metabolism of, in mammals, 279-284 
synthesis, 268-270 
Nitrogen-13"°N,0, 284-285 
Nitrogen-i3"NO,, 284-285 
Nitrogen-13 urea, 341 
Nitrogen-14, 257 
Nitrogen- 15: 
and nitrate dissimilation, 271-272 
and nitrogen-13, 257-261 
in tracer work, early, 252-253 
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Nitrogen-15 ammonia, 296 
Nitrosocarbaryl, 336-340 
N-Nitroso-N-chloroethyl-1-chloroethy! 
carbamate, see BCNC 
NMR, 260 
Non-Michaelian kinetics, 378-379 
Non-selenium dependent GSH peroxidase, 
370 
Nuclear magnetic resonance, 260 
Nucleophile-glyoxylate adducts: 
diversity in structure of, 100-101 
formation of, 101-102 
as substrates for D-amino acid oxidase, 
99-101 
as substrates for D-aspartate oxidase, 99— 
101 
as substrates for L-a-hydroxy acid 
oxidase, 99-100 
Nucleophiles, 133-135 
Nucleotide pyrophosphatase, 159 


N-Octyloxamate, 98 
Odd-number-displacement mechanism, 382 
"O(p,n)'"*F reaction, 269-270 
Organic hydroperoxides, 370 
Oxalate, 98, 130-133 
Oxalic acid, 129 
N-Oxalylcysteamine, 131, 139-140 
S-Oxalylcysteamine, 131 
N-Oxalyl derivatives, 135 
Oxalyl! thioester: 
and L-hydroxy acid oxidase, 124-125, 
127 
and nucleophiles, 133-135 
structure of, 124 
B-Oxidation, 88 


Pasteur effect, 145 
Penicillinase, 208 
Pepsinogen, 210 
Peptide bond cleavage, 70-73 
Peroxisomal oxidase(s): 
background of: 
D-amino acid oxidase, 89-94 
D-aspartate oxidase, 94-96 
L-a-hydroxy acid oxidase, 96-98 


mammalian peroxisomes, 87-89 
microperoxisomes, 87-89 
inhibitors: 
D-amino acid oxidase, 141-145 
diuretics, 137-138 
L-hydroxy acid oxidase, 139-141 
introduction to, 86-87 
and nucleophile-glyoxylate adducts: 
D-amino acid oxidase, 102-113 
D-aspartate oxidase, 113-122 
L-a-hydroxy acid oxidase, 122-128 
suggestions for, 98—102 
products: 
and amino acid oxidase, 135-137 
hydrolysis of, 129-133 
and nucleophiles, 133-135 
reactions of: 
chemical considerations, 129-132 
inhibitors, 137-145 
See also D-Amino acid oxidase; 
D-Aspartate oxidase; L-a-Hydroxy 
acid oxidase 
Peroxisomes, 87-89. See also Peroxisomal 
oxidase(s) 
Phe-Arg, 27 
Phospholipase C, 161 
Phosphopanthetheine, 128 
Phosphoramidon, 67, 70 
Photorespiration, 88 
Ping-pong mechanism, 379-382 
pK,, 55-56 
Plasma membrane receptor, 146-147 
Plasminogen, 210 
Polyacrylamide gel electrophoresis, 14 
Poly(A)RNA, 399 
PP,, 391 
Proline: 
analog, 36 
and inhibition of C-terminal, 35-37 
residue, 31 
substituents, 29 
D-Proline, 91 
Prostaglandins, 377-378 
Proteins: 
biosynthesis of, 155 
and cell preparation, insulin-sensitive, 
158 
immobilized, 183-185 














468 SUBJECT INDEX 


Proteins (Continued) 
interactions of, with other proteins, 209- 
210, 216-217 
native, 185 
oligomeric: 
assembly of, 201-204 
enzyme activity of, 196-201 
structure of, 187-193 
refolding of, 212-216 
self-organizing, 213-214 
structure of: 
and cross-linking, 233-234 
and electron microscopy, 234 
and immobilization, 183-185 
quaternary, 187-195 
solid supports, 196-204 
tertiary, 126-127 
and x-ray analysis, 233 
See also Enzymes; Immobilization 


Putrescine, 103, 112 
Pyruvate dehydrogenase complex, 151-152 


Quinones, 376 


RAA system, 3-4, 6 
Radioactivity, 252 
Radionuclides: 
positron-emitting, 254-257 
production of, 252 
Rate equation, 379-380 
Renin-angi in-ald system, 3—4, 
6 





Salyrganic acid, 137-138 

Seminal plasma, 12 

Sephadex G-200, 8 

Sepharose 6B, 10 

Sepharose CL-4B, 9-10 

Sequential mechanism, 379, 381-383 
Ser-Pro-Phe, 16 
Single-displacement mechanism, 382 
Slab gel electrophoresis, 11 

Snake venom, 25-26 

Sound, 233 


Steroids, 376 

trans-Stilbene oxide, 404 

Substance P, 16 

Substrate-rate saturation curve, 379-380 
Sulfate esters, 377 

Sulfonamides, 138 


Teprotide, 26 
N-Terminal amino acid: 
for mouse GSH transferase, 396-397 
for rat GSH transferase, 393-396 
Thermodynamic hypothesis of protein 
folding, 212-214 
Thermolysin: 
and catalytic process of converting 
enzyme, 15 
and Glu-143, 23 
inhibitors of, 67-70 
peptide cleavage by, 70-73 
and zinc metalloproteases, 20 
Thiazolidine-2-carboxylate: 
chemical synthesis of, 104-106 
and cysteamine-glyoxylate adducts, 106 
ionization constants of, 109-110 
racemization of, 106 
structure of, 104 
as substrate for D-amino acid oxidase, 
108-111 
and sulfhydryl reagents, 106-107 
in tissues, 112-113 
in vivo, 112 
D-Thiazolidine-4-carboxylate, 109 
Thiazolidine-2 ,4-dicarboxylates, 113-114 
Thiazoline-2-carboxylate: 
and catalase, 116 
hydrolysis of, 131-132 
and inhibition of dopamine 
B-hydroxylase, 136 
as inhibitor of L-amino acid oxidase, 
108-111 
as inhibitor of L-a-hydroxy acid oxidase, 
140 


and metal ion complexing agents, 135- 
136 
and nucleophiles, 134 
products of, 129, 135 
A?-Thiazoline-2-carboxylate, 104-105 
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Thiazolines, 133 
Thioglucuronide, 358 
Thiol-carbonyl adducts, 123 
Thiolesterase, 159 
Thiol-glyoxylate adducts, 122, 124, 128 
Thiols: 
and D-amino acid oxidase inhibitors, 
141-142 
and L-a-hydroxy acid oxidase, 126 
and oxalyl thioesters, 134-135 
substrate for, 383 
Tonin, 4 
Tracer, biochemical: 
introduction, 252-255 
and nitrogen-13, 257-261 
and nitrogen-13 labeled compounds: 
nitrogen-13 ammonia, 285-319 
nitrogen-13 labeled L-amino acids, 
319-336 
nitrogen-13 labeled N-nitroso 
compounds, 336-340 
nitrogen-13 N,, 262-268 
nitrogen-13 nitrate, 271-284 
nitrogen-13 nitrite, 268-271, 273-284 
nitrogen-13 N,O, 284-285 
nitrogen-13 "NO,, 284-285 
other, 340-341 
and nitrogen-15, 257-261 
and radionuclides, 255-257 
Transamination, 148-149 
Triton-X100, 8 
Tropolone, 142-143 


Tropomyosin, 207 
Troponin, 207 

Trypsin, 184, 204, 209, 216 
Trypsinogen, 214 
Tryptophan analog, 36 
Tyr-37, 23 

Tyr-157, 23 

Tyr-248, 21-24 

Tyrosine, 18 


Ultrasound, 233 
Urate oxidase, 87 


Val-38, 23 
L-["N]Valine, 327-328 
Val-Trp, 36 

Vanadate, 161 
Vanadyl ions, 161 
Vassopressin, 164 


Xenobiotics, 358-359, 376 
X-ray analysis, 186, 204, 233 


Zellweger disease, 89 
Zinc(Il): 
and angiotensin-converting enzyme, 12 
dissociation of, 19-20 
and inhibition of carboxypeptidase-A, 
24-25 
and peptide cleavage by thermolysin, 71, 
73 
Zymogen, 210 








